[Experimental study on constructing a tissue engineered epidermis for replacement of skin irritation in vitro].
To investigate the method of constructing a tissue engineered epidermis with human epidermal cells and polycarbonate membrane, and to establish a tissue engineered epidermis with barrier function which is intended to be the replacing model in vitro of skin irritation test. The tissue engineered epidermis was constructed by using polycarbonate membrane as scaffold and stratified differentiated epidermis derived from human keratinocytes. The tissue engineered epidermis was cultured on an inert polycarbonate filter at the air-liquid interface. After 13 days of culture, the composition and structure of tissue engineered epidermis were observed by HE staining, immunofluorescence staining of keratin 10 (K10) & K13, K14, laminin, involucrin, and filaggrin, and transmission electronic microscope. The half maximal inhibitory concentration of a substance (IC50) of SDS was determined in the penetration test of tissue engineered epidermis cultured in the absence (control group) or the presence (experimental group) of lipid supplement for 18 hours. The constructed epidermis was similar to normal epidermis, which was consisted of a proliferating basal layer, differentiated spinous layer, granular layer, and stratum corneum. The IC50 values of tissue engineered epidermis cultured in the control group and experimental group were 0.072% (2.36 mmol/L) and 0.183% (6.00 mmol/L), respectively. The tissue engineered epidermis constructed on polycarbonate membrane has normal composition and structure and barrier function corresponding to the normal epidermis.